A wide variety of fungal species have been reported to environments due to their ability to degrade and decolourize the dyes. This study is aimed at detecting the presence of fungal species capable of surviving in dye also monitored their capability to decolo dilution and pour-plating methods. The result showed contaminated soil samples collected from the dyeing sites, Zawaciki had the highest fungal count (6.30×10 3 cfu/g), followed by (1.20×10 2 cfu/g). Eight (8) species of fungi were identified niger, Aspergillus ochraceus, Aspergillus parasiticus, Aspergillus terreus, Chrysosporium sp., Penicillium sp. and Trichoderma sp.) fumigatus, and Penicillium sp.) were common to the three sites.Aspergillus only fungal species that was able to decolourize one of the though, the decolourization was very weak. Further research on the possibility of these fungal species to biodegrade these dyes should be employed to reduce contamination.
INTRODUCTION
Dyes are introduced into the environment through industrial effluents from food, drug, cosmetic, textile and dyestuff factories are discharged through drains and canals flow directly into water bodies ( etc.) without treatment and purification (Rahman et al., 2009) . The effluents from dyeing and textile industries contain chemicals with intense colours and the release of these effluents to receiving streams may be objectionable for various aesthetic reasons. A number of dyes and chemicals used by these textile industries are not degradable. Further, these coloured dye wastes contain compounds that are difficult to treat biologically due to their resistance against biodegradation (Suzuki et al., 2001) . The excessive and indiscriminate use of these dyestuffs has become a subject of environmental concern. These dyes can enter the environment through the industrial effluents of dye manufacturing plants and from textile dyeing and printing operations, as wastewater effluents (Mathur, al., 2005) , which subsequently chemical changes as well as biological changes in the aquatic system, consume dissolved Oxygen and thus disturb the aquatic ecosystem (Rahman et al., 2009) . Survival of fishes and other lives becomes difficult and In the presence of these organic compounds, The textile processes and dyeing in particular requires substantial quantity of water and most A wide variety of fungal species have been reported to survive in dye contaminated environments due to their ability to degrade and decolourize the dyes. This study is aimed at detecting the presence of fungal species capable of surviving in dye-contaminated soils, and also monitored their capability to decolourize these dyes. This was achieved using serial plating methods. The result showed fungal growth in all the dye contaminated soil samples collected from the dyeing sites, Zawaciki had the highest fungal followed by Kofar Na'isa (1.27×10 3 cfu/g) and Kofar Mata ). Eight (8) species of fungi were identified (Aspergillus fumigatus, Aspergillus niger, Aspergillus ochraceus, Aspergillus parasiticus, Aspergillus terreus, Chrysosporium sp., Trichoderma sp.), out of which three (Aspergillus niger, Aspergillus fumigatus, and Penicillium sp.) were common to the three sites.Aspergillus ochraceus was the only fungal species that was able to decolourize one of the four dyestested (i.e. hough, the decolourization was very weak. Further research on the possibility of these fungal species to biodegrade these dyes should be employed to reduce contamination. Keywords: textile dyes, dyeing, fungi, decolourization and biodegradation.
Dyes are introduced into the environment through industrial effluents from food, drug, cosmetic, textile and dyestuff factories which are discharged through drains and canals which flow directly into water bodies (rivers, sea, etc.) without treatment and purification . The effluents from dyeing and textile industries contain chemicals with intense colours and the release of these effluents to receiving streams may be objectionable for various aesthetic reasons. A number of dyes and chemicals used by these tries are not degradable. Further, these coloured dye wastes contain compounds that are difficult to treat biologically due to their resistance against biodegradation (Suzuki excessive and indiscriminate use of these dyestuffs has become increasingly a subject of environmental concern. These dyes can enter the environment through the industrial effluents of dye manufacturing plants and from textile dyeing and printing operations, as wastewater effluents (Mathur, et subsequently undergo chemical changes as well as biological changes in the aquatic system, consume dissolved and thus disturb the aquatic ecosystem urvival of fishes and d widespread. esence of these organic compounds, water becomes unusable for practical domestic uses. It is well known that dyes and degradation products are highly toxic, carcinogenic, and caused water pollution. It is therefore necessary to treat the water containing colour dyes and other organic compounds before discharging them (Rahman et al., 2009 ). Due to the complex aromatic structure and stability of these dyes, conventional biological pre-treatment methods are ineffective for degradation (Rahman et al., 2009 ) thus a potent hazard to the natural sources like soil, water, flora, fauna, livestock and human population. Since large quantities of dyes are used, such pollution due to dyes may occur on a significant scale (Nupur et al., 2012) . In addition to the aforementioned problems, the textile industry consumes large amounts of potable and industrial water as processing water (90-94%) and a relatively low percentage as cooling water (6-10%) (in comparison with the chemical industry where only 20% is used process water and the rest for cooling) (Baban et al., 2010) . Another problem associated with these chemicals is their capacity to contaminate, cause harm and even damage or death to humans, animals, plants as well as other biotic systems over a period (Kumar et al., 2007) .
The textile processes and dyeing in particular requires substantial quantity of water and most http://dx.doi.org/10.4314/bajopas.v10i1.67S 336 CONTAMINATED survive in dye contaminated environments due to their ability to degrade and decolourize the dyes. This study is aimed at contaminated soils, and urize these dyes. This was achieved using serial fungal growth in all the dye contaminated soil samples collected from the dyeing sites, Zawaciki had the highest fungal ) and Kofar Mata (Aspergillus fumigatus, Aspergillus niger, Aspergillus ochraceus, Aspergillus parasiticus, Aspergillus terreus, Chrysosporium sp., , out of which three (Aspergillus niger, Aspergillus ochraceus was the i.e. blue dye), hough, the decolourization was very weak. Further research on the possibility of these fungal species to biodegrade these dyes should be employed to reduce contamination.
water becomes unusable for practical and uses. It is well known that dyes and degradation products are highly toxic, carcinogenic, and caused water pollution. It is therefore necessary to treat the water ng colour dyes and other organic compounds before discharging them (Rahman Due to the complex aromatic structure and stability of these dyes, conventional biological treatment methods are ineffective for , 2009). They are thus a potent hazard to the natural sources like soil, water, flora, fauna, livestock and human population. Since large quantities of dyes are used, such pollution due to dyes may occur on a ., 2012). the aforementioned problems, the textile industry consumes large amounts of potable and industrial water as processing 94%) and a relatively low percentage 10%) (in comparison with the chemical industry where only 20% is used as process water and the rest for cooling) (Baban Another problem associated with these chemicals is their capacity to contaminate, cause harm and even damage or death to humans, animals, plants as well as other biotic systems over a period of time of it is subsequently returned in the form of wastewater or effluent and sludge (McKay, 1979) . In many places like Kano, the wastewater or effluents are not treated or re-processed to remove the harmful or toxic substances before being discharged into the environment. The parts of the environment that subsequently receives these effluents are the land (soils) and aquatic systems (lakes, rivers, ponds, streams, etc.). Living organisms are susceptible to the effects of these substances depending on their structure complexities and metabolic efficiency. The increasing spread of secondary dyeing processing activities in urban Kano is causing some concern to the population. Similarly, the impact of the discharged effluents from this activity on land (soil) organisms, aquatic flora and fauna (species, composition, distribution and diversity), public health and environmental safety at present and in the immediate future needs to be given due consideration (Yusuff and Sonibare, 2004) .The present work is aimed at detecting the presence of fungal species capable of surviving in dye-contaminated soils, and also monitored their capability to decolourize these dyes.
MATERIALS AND METHODS Study Area
Urban Kano is located at the central western part of Kano State between latitude 11°59´59.57° -12°02´39.57°N of the equator and between longitudes 8°33´19.69° -8°31´59.69°E and it covers an area of 137sq.km (Oseiki, 2009) . A survey of the sites where this activity takes place was conducted using a GPS device (12 model -Garmin, USA) and the geographical coordinates were transferred onto a digital map of Kano to produce a map showing the specific selected sites of these dyeing processes (figure 1). Sampling sites includes the Kofar Mata, Kofar Na'isa and Zawaciki (Panshekara) dyeing pits. 
Collection of contaminated soil samples
A garden shovel was used to dig the soil samples (10cm depth) at the dyeing sites (Ademoroti, 1996) ; these were subsequently transferred into a polythene bag for conveyance to Biological Sciences laboratory, Bayero University, Kano.
Isolation of fungi
The fungal species were isolated according to the method described by Philip (1982) . This method involves the isolation of fungi using the Pour-plating technique after serial dilution of the contaminated soil sample onto PDA medium. The inoculated dishes were inverted and incubated at room temperature for five days. Fungal count and identification were done after five days. Results were recorded and expressed as cfu/g of soil (Benson, 1994) .
Identification of Fungi
Fungal species obtained were identified based on their morphological appearance through visual observation and microscopy (×40 objective), which was verified using an identification guide (Raper and Fennell, 1965) . Five day old fungal isolates obtained were further sub-cultured on PDA medium containing individual dyes (four different dyes; blue, orange, red and yellow) and incubated in the dark at room temperature. Un-inoculated plates with the respective dyes were used as control. Isolates were prepared in duplicates. Plates were regularly monitored and observed for visual disappearance of colour for a period of 21 days (modified method of Nguietal., 2013).
Results
The results for fungal species identified from dye contaminated soils collected from three dyeing sites are presented in Tables 1 and 2.  Table 1 shows the fungal load for the contaminated soil samples from the three dyeing sites (Kofar Mata, Kofar Na'isa and Zawaciki). Zawaciki had the highest fungal count (6.30×10 3 cfu), Kofar Na'isa (1.27×10 3 cfu) and then, Kofar Mata (1.20×10 2 cfu) having the least count. Table 2 , shows the fungal occurrence in the dye-contaminated soils. A total of eight fungal species were identified from the dye contaminated soil samples, these include; Aspergillus niger, A. fumigatus, A. parasiticus, A. ochraceus, A. terreus, Penicillium sp., Trichoderma sp., and Chrysosporium sp., of which three (3) species (Aspergillus niger, A. fumigatus and Penicillium sp.) were isolated from all the contaminated soil samples from the three sites. 
DISCUSSION
In this research eight species of fungi were identified with Zawaciki having the highest load. This may be due to the discharge of the dye wastewater into an artificial stagnated reservoir where there is less mixing of the wastewater, thus, leading to a higher fungal load. Kofar Mata and Kofar Na'isa discharge their dye wastewater in local drains and channels where there is high mixing with runoffs and wastewaters from other domestic activities. The presence of these fungal species may be due to their ability to biosorb or biodegrade the dyes (Chen et al., 2003) . Phanerochaete chrysosporium, a white-rot fungus, was reported by Reddy (1995) to be capable of degrading dioxins, polychlorinated biphenyls (PCBs) and other chloro-organics.
Other fungal species such as Umbelopsisi sabellina, Penicillium geastrivous (Yang et al., 2003) , Aspergillus foetidus and Rhizopus oryzae (Polman and Breckenridge, 1996) , were also reported to have the ability to decolourize and/or biosorb diverse dyes. All the inoculated fungi grew successfully on the dyed PDA medium, signifying that they are capable of metabolizing the dyes.This may be due to the presence of various substances like acids, alkalis, salts or metal ions as impurities influencing the dye degrading capacity of the fungi (Kaushik and Malik, 2009 ).The weak decolourization observed agreed with the findings of Tisma et al. (2012) , where they used Aspergillus ochraceus to decolourize four different textile dyes (methylene blue, congo red, violet and green dyes), which gave a positive result. Several researches suggest that Aspergillus spp., could be used to remove toxic and radioactive metals from the environment (Baker, 2006) . This is because of their ability to decolourize and/or biosorb dyes and metals via the macromolecules in their mycelia wall (Fu and Viraraghavan, 2001 ). Joel and Roseline (2013) also reported Aspergillus species to have the potential to effectively decolourize synthetic dyes due to biosorption of free and immobilized biomass. CONCLUSION In conclusion, the result of the study indicated that fungal species are capable of surviving in dye-contaminated environments, with some species being able to decolourize and/or biodegrade the dyes.
